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Abstract 

Aim: The purpose of the study is to investigate the importance of hematological inflammatory parameters in predicting pregnancy loss in the first trimester. 
Material and Methods: This study was conducted retrospectively between February and May 2022 in Aksaray University Training and Research Hospital, 
Obstetrics and gynecology outpatient clinic. Fifty-five of 110 patients diagnosed with first trimester pregnancy loss were included in the study. The control 
group consisted of 55 pregnant women with first trimester pregnancies. 

Results: When the whole groups were compared, no statistically significant difference was observed in terms of hemoglobin, platelet, neutrophil, lymphocyte 
count, neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), lymphocyte-monocyte ratio (LMR), derived NLR ratio (dNLR), systemic inflammatory 
index (SII), systemic inflammatory response index (SIRI) and pan-immune-inflammation value (PIV). 

Discussion: NLR, PLR, LMR, dNLR, SII, SIRI and PIV parameters were not associated with first trimester abortions. In this study, unlike previous studies, no 
hematological parameters, including the pan-immune-inflammation value, were found to have a role in predicting first trimester pregnancy loss. 


Keywords 
First-Trimester Abortion, Systemic Inflammatory Index, Systemic Inflammatory Response Index, Pan-Immune-Inflammation Value 


DOI: 10.4328/ACAM.21626 Received: 2023-01-30 Accepted: 2023-03-12 Published Online: 2023-03-21 Printed: 2023-05-01 Ann Clin Anal Med 2023;14(5):473-477 
Corresponding Author: Serife Ozlem Genc, Deparment of Obstetrics and Gynecology, Faculty of Medicine, Aksaray University, Aksaray, Turkey. 

E-mail: drserifeoziemgenc@hotmail.com P: +90 543 456 56 24 

Corresponding Author ORCID ID: https://orcid.org/O000-0002-9811-2726 

This study was approved by the Ethics Committee of Aksaray University (Date: 2022-12-22, No: 157-SBKAEK) 


Annals of Clinical and Analytical Medicine 474 


Are inflammatory indices important in predicting first trimester pregnancy loss? 


Introduction 

First trimester pregnancy loss (FPL) is the most common 
complication of early pregnancy, covering the first 12 weeks 
of pregnancy. 75% of all abortions occur before 16 weeks of 
gestation [1], of which 7.9% result in maternal death [2]. Many 
factors such as genetic anomalies, endocrinological disorders 
and immunological diseases have been associated with 
abortion [3]. Complications such as severe vaginal bleeding, 
endometrial damage, and infection can be observed during the 
FPL process. It may take time for women to realize that they 
have developed FPL because the symptoms are not specific. The 
diagnosis of FPL is difficult until confirming the dead fetus with 
ultrasound [4]. According to studies, it is clear that changes in 
maternal adaptive and immune response are important for a 
healthy pregnancy [5]. In recent studies, it has been suggested 
that the rates generally accepted as inflammation markers, 
neutrophil-lymphocyte ratio (NLR), monocyte-lymphocyte ratio 
(MLR), change in some conditions such as pregnancy-related 
complications, genital cancers, and infection [6-9]. 

Although many studies have stated that inflammation plays a 
key role in the pathophysiological mechanism of FPL, there are 
very few studies evaluating hematological parameters for this 
purpose. Bas et al. evaluated the hematological parameters for 
spontaneous abortions in the first and second trimesters [10]. 
Ardestani et al.’s study showed that NLR, MLR, PLR and derived 
NLR ratio (dNLR) levels were significantly higher in COVID-19 
patients. In addition, NLR, LMR and dNLR were found to be 
significantly higher in those who died due to COVID-19 [11]. In 
the literature, studies have reported that it is possible to predict 
the development and severity of the diseases by looking at NLR 
and PLR levels [12,13]. 

Systemic inflammatory index (SII) and systemic inflammatory 
response index (SIRI) have started to be used in studies on 
cancers, acute pancreatitis, death prediction after coronary 
artery bypass surgery and other inflammatory processes 
[13-15]. However, pan-immune-inflammation value (PIV) is a 
new marker used specifically for cancers [16-19]; PIV in first- 
trimester pregnancy loss has never been studied before. A 
Complete blood count (CBC) is one of the first tests routinely 
requested after the presence of pregnancy is learned. In the 
present study, we purposed to evaluate parameters of the blood 
sera and inflammation indices obtained from these parameters, 
which is an easily accessible, inexpensive, and easily evaluated 
method for predicting first-trimester abortions. 


Material and Methods 

Purpose and Type of the Study 

This retrospective study was conducted to evaluate CBC 
parameters in terms of whether there is a relationship between 
first trimester pregnancy loss and inflammation and to show 
whether pregnancy loss is predictable accordingly. 

Sampling and participants 

One hundred and ten pregnant women who applied to Aksaray 
University Training and Research Hospital, Gynecogy and 
Obstetrics Polyclinic between January 2022 and December 2022 
and were diagnosed with first trimester pregnancy and met the 
criteria were included in this study. The present study included 
55 patients with a diagnosis of first-trimester pregnancy loss 


and 55 patients with healthy pregnancies. The present study 
was approved by Aksaray University Local Ethics Committee 
(protocol number: 157-SBKAEK). 

Data collection tools 

The demographic information of the patients included in the 
study (age, number of pregnancies, number of miscarriages) 
and CBC parameters obtained from the hospital automation 
system were evaluated. CBC values during routine scans were 
used. CBC parameters evaluation was performed using an 
automated blood analyzer. The diagnosis of FPL was made by 
clinical examination and ultrasound records. All patients were 
6-12 weeks pregnant from the first day of their last menstrual 
period. FPL was defined as the monitoring of an intrauterine 
gestational sac with no fetal heartbeat but greater than 10 
mm in diameter. The inclusion criteria were pregnant mothers 
between the ages of 18-40 years with gestational age between 
6-12 weeks who had singleton pregnancies. Patients with any 
congenital uterine anomaly, cervical insufficiency, hydatiform 
mole or multiple pregnancies, large uterine fibroids, and known 
history of thrombophilia were excluded from the patients 
diagnosed with FPL. Blood samples from the antecubital veins 
of these women were obtained after admission to the hospital 
before any treatment was administered. A complete blood count 
was performed as a standard laboratory procedure. Hemogram 
parameters were recorded. NLR, PLR, LMR, dNLR (neutrophil 
count divided by the result of WBC count minus neutrophil count), 
SII (neutrophil x platelet/lymphocyte count), SIRI (neutrophil 
x monocyte/lymphocyte count), and PIV (neutrophil = platelet x 
monocyte/lymphocyte count) were calculated. Accessible data 
(age, number of pregnancies, number of miscarriages) and 
hemogram parameters of the patient and control groups were 
evaluated. No extra blood was drawn from the patients for the 
study. 

Statistical analysis 

IBM SPSS 22 statistical program was used for statistical 
analysis. Two independent groups were compared with 
Student’s t-test. Values that did not fit the normal distribution 
were compared using the Mann-Whitney U test. Statistically 
significant p-value was accepted as <0.05. 

Ethical Approval 

Ethics Committee approval for the study was obtained. 


Results 

The difference observed between those who had abortions 
and those who were healthy in terms of age, count of gravida 
and parity were not statistically significant (p=0.152, p=0.21, 
p=0.144) (Table 1). On the other hand, the number of abortions 
in FPL group was significantly higher than in the healthy group 
(p=0.04). A comparison of all parameters of the control and 
abortion groups are shown in Table 1. 


Discussion 

Most of the fetal deaths observed during pregnancy occur 
in the first trimester. Although many studies have stated 
that inflammation plays a key role in the pathophysiological 
mechanism of FPL, there are very few studies evaluating 
hematological parameters for this purpose. In the present 
study, we investigated CBC parameters, which are included 
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Table 1. Comparison of all parameters in first-trimester 
abortions in healthy pregnant women (n=110). 


FPL group (n=55) 


Healthy (n=55) 


Parameters Median (min-max) Median (min-max) 

Age (years) Mean + SD 29.7 + 6.6 26.2 + 5.6 0.152¥ 
Gestational age (weeks) 79417 84419 0.403¥ 
Mean + SD 

Gravida 2 (1-6) 2 (1-5) 0.21* 
Parity 1 (0-5) 0.8 (0-3) 0.144* 
Abortus 0.5 (0-4) 0.3 (0-2) 0.04* 
Hemoglobin (g/dl) 13 (10.4-15.6) 13.1 (10.5-15.0) 0.862* 
Neutrophil (10°/L) 5.5 (2.6-16.9) 5.8 (3.4-10.2) 0.647* 
Lymphocyte (10°/L) 2.1 (0.8-4.1) 1.9 (0.6-3.1) 0.656* 
Platelet (10°/L) 249 (137-413) 254 (166-446) 0.77* 
NLR 2.93 (1.28-11.52) 2.98 (1.5-8.9) 0.414* 
PLR 126.1 (58.1-382.7) 127.5 (71.3-358.1) 0.362* 
LMR 0.21 (2.7-9.3) 0.23 (1.3-7.9) 0.799* 
dNLR -4.7 (-16.04 , -2.2) -5.1 (-9.5,-2.8) 0.652* 
SIl 731.9 (285.4-3328.4) 782,6 (381.3-2539.9) 0.252* 
SIRI 1.25 (0.38-6.1) 1.29 (0.53-3.6) 0.552* 
PIV 321.8 (85.3-1764.1) 324. 7 (115.6-1152.7) 0.435* 


¥: Student's t-test; *: Man-Whitney U test, FPL: First trimester pregnancy loss, NLR: 
Neutrophil-to-Lymphocyte Ratio, PLR: Platelet-to-Lymphocyte ratio, LMR: Lymphocyte- 

to- Monocyte Ratio, dNLR: Derived NLR ratio (neutrophil count divided by the result of 
WBC count minus neutrophil count), SII: Systemic inflammatory index (neutrophil x platelet/ 
lymphocyte count) , SIRI: Systemic inflammatory response index (neutrophil x monocyte/ 
lymphocyte count) and PIV: Pan-immune inflammation value (neutrophil x platelet x 
monocyte/lymphocyte count). 


in routine screening tests in the first trimester of pregnancy, 
between FPL and healthy control groups. Studies up to date 
have shown that high neutrophil count may be a marker of 
inflammation, infection, bleeding, tissue necrosis, stress- 
related conditions, and gestational diabetes mellitus [8,9]. In 
recent studies, neutrophil counts and NLR have been associated 
with several conditions such as HELLP syndrome, recurrent 
pregnancy loss, hyperemesis gravidarum, or spontaneous 
abortion, particularly in the first trimester [10,19,20]. In study 
of Bas et al., when compared with the control group, in the first 
and second trimester abortion groups, platelet volume, platelet- 
lymphocyte ratio levels decreased, and neutrophil, lymphocyte 
and NLR increased [10]. In this study, we detect no significant 
differences in neutrophil, platelet, and lymphocyte count, NLR, 
PLR, and SII ratios between FPL cases and the control group 
(p > 0.05) (Table 1). The different results of this study from 
previous studies can be explained by the fact that FPL has a 
much different pathogenesis; this also means that not all 
pregnancy products can trigger inflammatory responses to the 
same degree. 

Recent studies have shown that NLR, PLR and dNLR indicate 
inflammation [11]. Murad et al.’s study on determining the 
prognostic predictive value of Body Mass Index (BMI), NLR, SIRI 
and BMI in patients with laryngeal squamous cell carcinoma, 
found that NLR= 2.02 + Low BMI or SIRI= 1160.85 + Low BMI 
increased the risk of death [13]. In this study, we found no 
correlation between FPL and hematologic parameters. 
However, in this study, PIV, which is one of the newest markers, 
has been studied mostly in the field of cancer and was found 
to be significantly higher in worse overall survival [17-19, 22]. 
PIV has not been studied so far in women who had a first 
trimester abortion. Therefore, the present results have provided 


important information for the literature. 

Clinically, it is unreasonable to expect a high degree of 
significance from the rates obtained, since the hematological 
conditions of the individuals before the diagnosis of FPL are 
not identical. In addition, disease progression may also move 
the hematological parameters in the direction opposite to that 
is expected. For example, deepening of thrombocytopenia with 
the development of disseminated intravascular coagulopathy 
may cause a decrease in LII. Conversely, with an increase in any 
systemic inflammation, there may be an increase in neutrophil 
count, with a corresponding decrease in lymphocyte count 
and thus an increase in SII. Therefore, it is possible to obtain 
different results in similar studies. As a matter of fact, in our 
study, unlike the literature, we showed that the inflammatory 
parameters of FPL were not significantly different compared 
to the control group. 

Therefore, it is important to state that there was no statistically 
significant difference between the groups in our study in terms 
of age, gestational week, gravidity and parity. We may owe to 
the fact that the CBC parameters are not very different from 
each other, due to the excellent similarity of all demographic 
parameters except the health status of the pregnancy. However, 
the result should be supported by further prospective large- 
scale studies. 

Conclusion 

As a conclusion, we showed that there is no relationship 
between hematologic parameters and inflammatory indexes in 
FPL. The limitations of the study are that it is a single-center 
and small-scale study. However, despite these limitations, it is 
important because it is the first study to investigate the pan- 
immune-inflammatory value in first trimester abortions. 
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